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(54) FERROELECTRIC MEMORY AND METHOD OF MANUFACTURING THE SAME 

(57)Abstract: ( * 
PROBLEM TO BE SOLVED: To provide a ferroelectric 
memory having no short-circuiting between an upper and 
a lower electrode, and also to provide a method of 
manufacturing the same. 

SOLUTION: In the method of manufacturing a 
ferroelectric memory, a ferroelectric material film 14 
formed on a lower electrode material film 12 is patterned 
by underetching so as not to expose the lower electrode 
material film 12 to form a plurality of ferroelectric 
sections 22 and a residual underetched film 24. The 
residual underetched film 24 and the lower electrode 
material film 12 are patterned by etching. A region 
surrounding two or more ferroelectric sections 22 being 
as one non-etching region, one lower electrode 28 is 
formed from the lower electrode material film 12 in one 
non-etching region. 
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[19*^1] (a) Ttote.m&®m±\z.j&tfizfrit& 
u 

(b> m&Tisy-^v^rm&kxfffiteTunmtt 
Kna (b) x*re N 2<>&±<nmd t &®m t &&*mt*m 

^fc * ^ x o \z r y v3->y-fz> 3mm.& * * y 

[fJt#3l3] flf^lXfmf*lS2|2^^.m^^ 

iirae (a) (b) issic, ftfrier^^-acy^v 

[?&#^5] i *>f>ifs^4<Dv>-rH^tcie^ 
me. (a) (b) num^ m?z&mm.ftttnm± 



^y„ 

i o ] zn*m s jznmx® 9 is^co^m* 
^^•yi^^x, 

h*-/i'tm!&ztixtj:zftmm t #**r}) 0 
itnxm in tn*m 1 o ss^&a^mfcM ^ y ic*5 

tfLZinftKcDT—s^^ 8 0° SXTXhZ&mm.ft* 
[0 00 1] 
[0 0 0 2] 

[**ft«] SH*«#-?«*y (FeRAM) 14, ±&5& 

ffiv^na^ (p t) ^y wj* (i r ) i4, ^5, 

[0003] ttR!¥ 11-354723 *§-^8UC 

14, lo9T»««±IC, 1 o<D&^m#flfl&tf 1 r><D 

±to&m&Mf&Tzxm&%mztix\f*zi>K 

[0004] #^^I4, «*©raHA«r»Sfei-5 1 o-C 
[0005] 

mfr^^y^it*tei4, (a) r^mmunm±\m 

i/wwu <b) m&T>'y-^y?~>y&mRxfi 
ftr^cr^^ Bfrsa (b) imx, 2o£x±o««Ba» 
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[0 0 0 6] #«PHcJ:*Ltf. (a) XftX. &R«# 

[0007] (2) Z <0&mm#* * y <OjKit^fe^*3 

gtris (a) xa-e. «rB»R«(w»iR^y^ 

S««»WH!o»*«) 1 0%OTTfcot0%<t^ 

[0008] rnicj:jxrf % T*sy—^y^ym3i& 
mwe. -ft* (b) xa-oMiiu^s^v^-rs^ 

3S£ Lie < v*3UMM£j* y 3 r t ^Tt 5« 

[0009] ( 3 ) ci o^it^y * y o«!36*flfef-*j 
v*x, fiwa (a) (b) xaftic; fiwsrv^-a: 

£&«r£fclcfrA/"C<bJ:vv 

[OOIO] (4) £<&&R«fM^yo»H^ifcfc:fc 
^X> SfrfE^v*? h*— /uo5*>^4< tt«WEI6» 
mcMf$Lt$fr1zK<r>T—'*ft* 8 0° ^Tlc^LXt) 

[ooii] cnicititf, Tvy—^v+vyn&Ln 

/vrtUii*«LXfc* d*>J£»*l4* xyfy^|:j; 0 t 

[0012] (5) i<o»RK#:^^eyoSiS*&jc*3 
v*x. ttc (a) at> (b) xtu»ic, frfa^Rm(W 

[0 0 13] (6) COMR«fl:^*y«>M36*fe»C*5 
V^X, etrie^RSIWWMrt:, SBTBTfcottl 

[0014] (7) *»wict85aR«*^*yf± % ± 

[0 0 15] (8) *»WJC«5aR««:y*yrt[ % T 
6ttSS&R«*»J:«3t>»^»iK»i:. t-fW&lc 

[0016] (9) ioauistw^y iw*5v^x, «ns 



ftm%<om*t±s ^mz^x. mz#mn#iR<nm 

l o %UTXh o x o % J: o * £ < x t> J: u\ 
[0 0 17] (10) £<&aR«#**!Hc*5l*X, «r 

Mgj*S*xX^Xfcj:v* 0 

[ooi8] (id ^o^M^^li icfci^x* ^tr 

S*bfc5C0>y— '<*I4; 8 0° £rFXfcoXt><fcl\> 
[0 0 19] 

XBffifcWBLXttH-*-*. 01 (A) -©3 (C) 

ax***. »R**M*yi4* *##&¥i*f*^«ise 

X&5o tt«<7>ffiteo*/h^firfi % ^ * y ±/l>Xh 9 , 

^^^HX^ ; ey•fe/^)55fg^^i^xv^So r^is*^ 
< , «*fT»»*rJ X't^ 5 £ i: a« X * 5 „ 

[ o o 2 o ] **tt^ji^eii % s« i o_bid^Rm^ 
^^■y^r^-rso s^ion. s immk*<D±\zj& 

[0021] »Rmft^*y«>^^/^>^»»©jH3s* 
&%&W-fZ. Mt* Bl (A) ic^t* J: 9 1-, mfa 

10 (^sio^> Tm«tmRi.2« 

-kHttttttHK l 6 *ftMH-*. 

[002 2] rAttKtmilt 1 2 14, PtXttI r $?<D 
ft&JR^, *o»fb« (I rO,« X^UXtxt 
v\ TKtttffiR 1 2 f4. ¥SXtJ:v>USOS 

SET (Strontium Bismuth Tantalates) &tiM-?Z>& 

£*tci4, p txi&f$.-tz>zb&n7Lt>)xz>< t ipsmom 

fi^XI4, M10 S i OzHI) ±tCT iK*X'< 

011 (tel^4 0nmOf^) «r»*U ^^±^ 
Ptl (Mlffi2 0 0nm^) fr^^^^lcj:9 

mtit-tZa lx, t i o^&^oiop ti^ 

l 2oi¥^f4, /<y^rttffi (J?v>ii^j:v>) RtfA^9- 
v^SH^S (*V*|3£J:V*) *r*i*bXllt«><5. 
•[0.0 2 3]aR«(W3B«14Ott»tt, PZT (Le 
ad Zirconate Titanate) , S B T (Strontium Bismuth 
Tantalates) x BST (Barium Strontium Titanate) 

&Rrj«MOD (Metal Organic Decomposition) &$r^ 
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tfo ) , *'<v*&XftCVD (Chemical Vapor Depos 
ition) (MOCVD (Metal Oiganic Chemical Vapo 
r Deposition) ifc£^t? 0 ) ttXtf.h*. *mifc<OBm 
TS4, SBTtWi:tX, iKjl2 0nm(?Dl?^i 
t(tt»Rl4t»*t«. 

[0024] ±&i&m$mm 1 4 eotmaow*** 

14, T&m&«*fi£l 2-?8lWVtzft®Z&m'fZZk 

r ±mmmt&m 1 4 

[0025] 01 (b) 51c, -bwrn^ 

±W2 0 (01 (C) #Jg) ^i«^SU? 
[0 0 2 6] *bT, U^M8^^^LT, _b 

^-Cf4, I CP (Inductive Coupled Plasma) fci'co 

C 1 2 : A r =3 : 2 

aft&&Stt*;tf**ttfflU -1. OPa^TOjBE^-C 

(01 (o &m) ZMffctZo 

[0 0 2 7] j^l>T, UifiXhl 8^^^iU, & 

r&mmisX* T»««tt»«i2a«ajtft 

2 0&tfT&m&2 8i5'>3-hf5ii:^V> 0 T> 
y-oi ^ ^ v ^|C|4 K 7 3i y i/Sra/Hi"* £ £ 
T-#6. K7-f^iy^>^-ei4, I CP (InductiveCo 
upled Plasma) fr^cOig^ffi^X^ £#H^T <fcl\ 

*\ BC li^iAr^^^^xj/^y^ 
^kltttflU 1. 0 P a£XT<nmttX^y3 L >y& 

[0 0 2 8] ^HT, 01 (C) IC^r <t 9 \Z. % 
<0»mm#t$2 2ks T^-xyfy^2 4i§ 
Mt5, 2 2 14, 1 OCDJz^m^ 20(D 

TUKfcBLTV**. rvy-^i/^>'^fil2 414. Sfe 

Rm*si5 2 2 0^«>m Qurtmtm 2 2 cora^&m 

:y^^J&2 414, aiy^>^KB(o»Kic:«?D-Cpr 

^w- h*S-i4S:^i-3i yfy«Bt«fflt«»*l: 
14, ry^-x y fy^M2 4of^t^ WMBK 



0< t £0. 1 XT 
0<t£20nm 

a*fc45J:5lc:rv^-aiy^^»K2 4 MBA* 
ivCV**. *LT, 0 2 (A) J: 5 U:, OiTy 

i^^fc^lcioT, U^M 8«rlk«i-6. 
[0 0 2 9] fcfc. T^-:*-/^V^»flt2 4RtfT 

02 (B) IdTjrfJ: pfc, 7y^-X5/fy^M24 
±|C US^* h 2 6 trJBA-t-e. i^* h 2 6 14, Jiifcicr) 

^±spm«i2 o&^a«o^s«caj2 2 zmo x 51- 

JEMtr*. a»OJz»S«2 0Rt«| ft o a 

SSm#&2 2«|trlHMUoo#xy^|Ht£/j: 
1^* h 2 6 tfRtt 
[0 0 3 0] *LT» W^h2 6^^ttt, T 
yy-*yfy^»«2 4 2W5Ttt««»»«l 2$roi 
y^V^tSc P5#l4|SIC*f*'C3iy^x^LXt>J: 

~C£5o K^-Y^is/^^-Ctt, I CP (InductiveCo 
upledPlasma) ¥<Dfai&!g'7 : 7 X-*&ffl\,*X t> «fcv\, 
**«6o?gffiTI4, Cl^tAr^fc^ SMJt 

C 1 j : A r = 3 : 2 

&K&ft5a#Xf^«ttAU 1. OPaOT^T' 
^yT-v^trffofc. :Ht, 0 2 (c) ic^-Tip 

tt>\^ T»t«2 8«:»*tS. T§i5^2 8±tCT 
y^-xyfy^il2 4«oTV^ 0 lOCO 

T»*«2 8±l:«ft«)±»M2 02UflMtV>ttm 

#»2 2iSffiHLTV>6. 

[003 1] fclc, 03 (A) l:^t<t9(c, fettix 

(JBmt&ttm) 3 o&Xfiuitx h 3 2 «r»Ai-6. *6» 
IH3 0I4, ryy-x y fy^ji2 4^s? <t?ic^ 
J^-TSo *&&JiJS3 014, £<blc±$tfm&2 o, SftK«(«: 
»2 2&^T«««-2 8«raE5J:5J-«ja+5. i*3>* 

h 3 214, «*no*ife-c^^-=^'t-5. i"^* h 3 
214, fe^jS3 0^/y^-x y^i2 4 
iILTTSMHi2 8lC^6 =»^^^ f* — /U3 4 (0 3 

(B) #J8) 5 
5o W^*h3 2l4, |fe^El3 0 5rMiiLT±$iJ 

m^2 0ICM<5=«>'^^ h^-/U3 6 (03 (B) # 

[0 0 3 2]^LT, 03 (B) lr^J:5^ ^^ 
h 3 2«:^^^i: LX, l6»i3 0$:X5/fy^tT, 

=i^^^ > * — a- 3 4co-^i:^5^:3 a^A-Td.. 

3i^^v^ic:i4 K^>r 3i -/^^^^s^-rsr^^-c^ 

So ?t3 8(7)7-/<^o36^ 
a^80° 

9lcai. y ^>'^^ffp o rie (Reac 
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tive Ion Etching) LT **tfi<O*tt-0 

tt, CHF,^i 0 2 #*<£>i&^#* £&/8LXfc«i: 
V\> 

[0 0 3 3]j&^X, U^f3 2M?t3 8«$ 
ftfci|&&m3 0£^**£LX, T^-ac-xT-V^R 

*H=I4^ 2<DJi^V^ < b^D"Ct)<tV\ C<£> 

T^-^s/^Vi/^l!l2 4C0aiy5 : ->^^#o 
^C3 8<7DrtH®lClt^-r6^^ 
i^^o *Hj^^fi§-Cli % -KZ 8«f- '<£d58 0° 

[0 0 3 4] 7C3 8, 4 0 J&MSii LX= V* 

53y^^h^-/U3 6lt 5t3 8 *:J&J*UCV*S*:£ ' 

[0 0 3 5] *LX, ms (C) 9l-> = 

*h*-/U34, 3 6i:,»t««Hft53^^h 

^4 2Wu ^co±i^gs^4 4*mf$.'tZa :? 

LX, B««*^*y*«S+*rfcas-0** o 

±asmii 20^ &*pf-s. 9ft»«<*4mBi i 4 rt. ant 
<^^^m^gp 2 2t. &mm.ft% 2 2 «t v t> »t ^mias 

* 0 1 ooT^mts 2 8 ±i^a«os»»«#: as 2 2 
[oo3 6] *nmnjm\£XtM % (r>y- 

m&U2 2<Dm&(Dl 0%£XTXtb^X0%± 

v\ LfctfoX. «ftoMM*flctt2 2£SH»ta5- 

fWfcLX^Xfc, HMPI±«>»»*(*»2 2 (£>5V>I*BS 

[0 0 3 7] 0 411. *»W*afflLfcJBft^lilC« 

8§BfM*y$SBli, «#»*2Bh 7 1 2 0 

**>**s9 1 3 0 ££*pr<5o 

[0 0 3 8] l^MSF7y^^ (J^T 

£^5) 12 0fi^»:®Kl 10C0±iC^^ 
*U 25-0, h 7 * 1 2 o 0>7&*fBScf*Sf ^BfrffiSi ^ 
#1 1 2liJ:oXR£;*ixX^S«, h7^^120 
\±. ^-blfe&Jil 2 2£, ^-hmfiil2 4^, y- 
*/ K U>f VfgJ£ 126t $rtf5 P ¥»*S« 1 1 0 
o±|cii, h7^^^120^H5<fc9i-LT, ^1 
OSmiftgfeS 1 4 0jWIM£*vC^<5* 

[0 0 3 9] ^t^noii, SloSMI6»Sl 



4 0O±JC^$HXV^ o #t^l3 0tt, TW 

mm 3 2. SMSffttflsi 3 4*5«fctf±a5t;ffii 3 6# 
Halite IX 8Wc<*ivCl^5o 
[0 0 4 0] *^^>* 1 3 0O-& (^Jxff±6um« 

i3 6> ±i^<y-ve (s^fr-r) ^^$tvxv>Sc 

'<y^/§tt, 7K^$:^ns/^bX. 3&»«{ttB 1 3 4 # 

'<y-witt, 3»»«*»i 3 4*5*»cj:ora5cSH 

1 3 o<z>«ffijc t»^*v«, ^m^a 1 3 4 <omi& 
totttm 2 (ommmm 1 6 o iwttfRr*o£KiL-*-s 

±Kt>*2f££HX^So ^y-VJB^oJilctt. Sg2<z>8ffl 

Maw 1 6 otm&ztix^z. 
[oo4i] m2<ommmk%i 6 oznm-rz£?\z 

LX. si^^-*-/n 7 o^M^fhtv^. * 
fc, SS2<D®ra*6*|UBi 6 0, '<y-tt§:fcJ:tfJjSl0>/§ 
raife^ 1 4 0$:^il-r<5J:9lwUX. fg2<7)*/L— * 
-VH 7 2^Jj:^3 0^/^-/H 7 4jWI&S§*V 
"CV^ 9 3(7)X/V-J^-/H 7 0, 1 7 2, 1 

7 4F^SC(i, -eH-CH, il-i30)3^^^18 
0. 1 8 2, 1 8 4 3W&J*3*LX^*. 
F^lfe^Jl 1 6 0 60_htC|±, gioay^^ Ml80t 
^2W=i^^^i8 4 t«:filtt-r*fc«>^MBa» 
§19 0«$nTV^o f&2<DSra*6»/il 
6 OCO±|C|i, i3(?)=iy^^Mi8 4iS;^« 
*fc£*vCl*5iry h§mm 1 9 2255^$^XV><5c 

[OO4 2]05 (A) It Lfc«l<0*Jfi 
a*IMcfll*!ftKttfM * y KBtrtts^l^^FBia 
X£>«3> ms (B) te, 135 (A) (DVB-VBm^te 

[0 0 4 3] **ft^ffia>3a««*^*ySfiBrt:, p< 

*yt^7K2ooi:, mm®&%2 o 2 t&ft-r 
<5o tux ^*yt/urw 2 o QtmmiB\&&2 o 

2<bf^ RJte6JB^j«$ixTV^S. fflm\sl&&2 0 2 
li, p<^y ir/VTW 2 0 OO^ffllOAtt^v^X^dc 

2 (05 (B) &f&) ^yt/P7U^f(Ol«98 
A2 0 0 (B5 (B) #J*» ^«0««tC*JV^»lt- 
bixXV^<5 0 ^O0iJXri. TJBlc«i2l§Jfctt2 0 2**. 
±^ic^^ey-fe/wr u>f 2 oo^A^nxv^s. mm 
®n&2 0 2<DM F #mk\*xit % vy-hs ty^7y 

Attics' 7 7, X7K^73-^ Y7K^ 

So 

[0 0 4 4] y^Dt^W 2 0 011, fir»«Ofc«) 
OT^mfei (17- K«0 212i, ^Jjl^^fcJ60±Sl5 

(trs/hiS) 2 1 6 fcjwex-f-sJ: 5icia^j$nx 
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[0 0 4 5] *l/C* 05 (B) TSBm 

g2i2 t±asms2 1 6 t<oiB^ttas««{ttmj«2 
1 4tf*fiae£tuTv^ 0 feiTs Tumm2 1 2t±n 

[oo4 6] *"lt. TasmM2 1 2, ttffi«tt4mot 

2 1 4*5cktf±&m8i2 1 6*m? Ifeg^A^ 

^»l^S8 2 1 8**JMK31vCV^5. S&te* §12 
EMI 2 2 2 £® p X 0 \C% 1 «SJI 2 18 -LfclftlM* 

[0 0 4 7] JHi2[p]8S52 0 212, 0 5 (AMCtjVTJ: 

If, Tffi^ffi 2 1 2 1 mm 

0^2 2 4^ ±«««3 4«:3S«»lC«l»-r5fc«>0 

m2|g^iHi?S2 2 6 fc % t^ryy4^at*iii@ 
& (H5H£-r) i:«r«tr. 

[0 0 4 8] £*L, i^i2[ElSf§^2 0 212, 0 5 (B) \Z 
****«2 4 0ll^*$tlfcMOS h 
7>Z?X? 2 3 0£r£tf. MOS h7V^^ 2 3 0 
f2, y-h»IW|2 3 2, y-Mi2 3 4i3i:t;y- 

* 2 3 0tt*^#«««2 4 2 IC «fc oTT tuX V> 

6o MOS F7^^ 2 3 0 4<»A3ftfc¥WtS& 

2 4 0^1^11, mimmtmm2 1 otmn&zihx^ 

*LT, ^i2teJ&g&2 0 2 <h;**ry-tr/W 2 0 
0£I2, K1KIMI2 2 2KcJ:ormftMlc«KdKT 

[004 9] JfcK, *£tt<0&t^&R«#:;t y g=© 

So 

[0 0 5 0] ^tfJLl&m-SS^Ttt, SStR'fe/i' 

tuts *o* o»*i&*»fls*afcb-cv*a. rco 

[00 5 1] *ft i&*»«M£:feV*-CrtU 4 1 ' OStii 
jWRUwSitS. 'o' <Dm$&*<n®&^ »K-fc/HD 
ftt&P^ix, K»ULnff«lc««3&*»tfe «0' 



[0052] &±<omi&<»sffim#**v$imz£*i 

jfcS*vCV^fcV\, ^ fg 1 J§BS*fe»/g 2 1 OOT 

os^ttc^a-cfc^^fe, »ijimte»Ji2 1 o<7>it» 

*oWt-tfct»v\ $1BB»&!£S2 l oona 

«FOKff^-3£-C*>S«^ $1@^12 1 0<O¥ 
[0 0 5 3] 7&mt±+ ±5lELfc*ttO««^»JESix 

f2, »6^« -CKW I tflWiO«ftt?4v^«:B 
*«;tfcfltoft«:*tf # *«93f2, *JS(0»«-e» 

[01] 01 (A) -01 (c) 12, 

[0 2] 0 2 (A) -0 2 (C) 12, #»9!*>fS 1 

[0 3] 0 3 (A) -0 3 (C) 12, 43S91*>1B 1 4>X 

[0 4] 0 4ii, **^o3mo^«sic^5^m«^ 

^y^©$r^i-0X*><5o 
[0 5] 0 5 (A) ROT5 (B) li, *»WO*tfiO 

[^^-oltt^] 

1 2 T&m*£*WJ!!S 

i 4 ^»imf«t»^ 
i6 ^uigtmnm 

1 8 h 

2 o ±&m& 

2 2 
2 4 

2 8 T&mte 

3 0 |fe& B^ 

3 4 =»>^* h*— 
3 8 ^ 
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mi) [1212] 
(A) (A) 
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